The study aimed to evaluate the antimicrobial activity, antioxidant, toxicity and phytochemical screening of the Red Propolis Alagoas. Antimicrobial activity was evaluated by disk diffusion method. Determination of antioxidant activity was performed using the DPPH assay (1.1-diphenyl-2-picrylhydrazyl), FTC (ferric thiocyanate) and determination of phenolic compounds by Follin method. Toxicity was performed by the method of Artemia salina and cytotoxicity by MTT method. The phytochemical screening for the detection of allelochemicals was performed. The ethanol extract of propolis of Alagoas showed significant results for antimicrobial activity, and inhibitory activity for Staphylococcus aureus and Candida krusei. The antioxidant activity of the FTC method was 80% to 108.3% hydrogen peroxide kidnapping, the DPPH method showed an EC50 3.97 mg/mL, the content of total phenolic compounds was determined by calibration curve gallic acid, resulting from 0.0005 mg/100 g of gallic acid equivalent. The extract was non-toxic by A. salina method. The propolis extract showed high activity with a higher percentage than 75% inhibition of tumor cells OVCAR-8, SF-295 and HCT116. Chemical constituents were observed as flavonones, xanthones, flavonols, and Chalcones Auronas, Catechins and leucoanthocyanidins. It is concluded that the extract can be tested is considered a potential source of bioactive metabolites. 
Introduction
The research of natural products with bioactive action has been carried out with the aim of discovering new substances that can be used in the treatment and prevention of Diseases (Costa, 2009) . They are complex and aim the identification of useful active substances to be used in therapy, including antioxidant and antimicrobial molecules (Alves and Kubota, 2013) .
Experience indicates that the selection of the species must have basement in popular medical indication, in isolation and determination of active substances and in the choice and implementation of pharmacological assays. The Brazil is a country with many natural resources of pharmacological action proven laboratory (Azevedo and Silva, 2006) .
Among these products with popular usage, herbal action is propolis, which according to reports has anti-inflammatory, antimicrobial, antioxidant, healing, anesthesia, antitumor and recent studies are seeing their antiretroviral activity (Cabral, 2008) . Red propolis is a resin collected by bees Apis mellifera from various parts of the plant Dalbergia ecastophyllum, its name derives from the Greek, and means in defense of the hive, because it is used by the bees as much of structural form as for Defense front of insects and micro-organisms (Cabral et al., 2009) . The composition of propolis is complex, there are more than 180 identified compounds, deserving highlight the flavonoids, which are used as index of propolis samples qualification and possess antioxidant and antimicrobial (De-Melo et al., 2014) . The chemical composition of substances present in propolis varies depending on the location and collection period. There are several products containing propolis, from food to cosmetics and pharmaceuticals semi-synthetic (Zunini et al., 2010) .
The brazilian propolis is classified into 13 groups according to their composition and biological property, the best indicator of propolis is analysis of its chemical composition compared with the probable plant source, being the 13th type red propolis, demonstrating high biological activity, and has aroused a great interest in the international Market (Cabral, 2008) . Propolis is predominantly red in some regions of the Northeast, mainly in the State of Alagoas, and is still little studied (Pinheiro, 2009) .
Due to the absence of studies in Alagoas with information about Red propolis produced in the State, it is necessary to carry out studies on the bioactive potential of this natural product. Thus, the present work had as objective to evaluate the antimicrobial activity, antifungal, antioxidant, antitumor and toxicity of ethanolic extract of propolis red of Alagoas, in addition to the determination of their chemical composition.
Material and Methods

Plant sample
Red propolis of Alagoas was kindly provided by the beekeeper Ericsson Feitosa, being native to the northern coast of Alagoas and subjected to maceration in ethanol.
Preparation of the extract
The sample was weighed and macerated in ethanol at room temperature for 72 hours. The extract was filtered, evaporated in route-Rotary evaporator coupled to vacuum pump for removal of the solvent, so it was retrieved from the crude extract which has been stored and maintained under refrigeration.
Antimicrobial activity test
The evaluation of antimicrobial activity was performed as described in the literature methodology diffusion disk. Each isolated from Escherichia coli ATCC 25972, Staphylococcus aureus ATCC 25923, Pseudomonas aeruginosa ATCC 27853, Candida albicans ATCC 10231, Candida Krusei ATCC 6258, was first reactivated from stock cultures ATCC collection amid BHI liquid (Brain Heart Infusion) for 18-24 h at 37 °C, subsequently grown on Agar plates Mueller-Hintonpor 18-24 h, after growth and verified the presence of pure colonies has been prepared a suspension in saline solution equivalent to 0.5 McFarland range, which corresponds to a concentration of approximately 0.1 mL x 10 8 CFU/mL. Each bacterial suspension was evenly distributed with the aid of swabs in the surface of a Petri dish containing Agar Mueller Hinton for bacterial isolates and Sabouraud Agar for fungal isolates. Sterile paper records of approximately 6 mm in diameter were soaked with 20 µL of the ethanolic extract solution sterile (the extract has been sterilized using milipore filter 0.22 nm) at concentrations of 25 mg/mL, 50 mg/mL, 75 mg/mL and 100 mg/mL and placed to dry on sterile environment. As standard strains were used: E. coli, S. aureus, P. aeruginosa, C. albicans and C. krusei.
As positive control of sensitivity has been used imipenem and fluconazole. And as negative control a disc containing 20 µL of absolute ethanol (solvent used in the preparation of the extract). The disks containing the extract and the discs were inserted into the boards in controls that were inoculated micro-organisms (bacteria and fungi and standard tests) and were incubated for 24 hours in an oven at a temperature of about 37 °C. The tests were carried out in triplicate. After the end of the incubation, the plates have been analyzed as to the formation of growth inhibition halos and was considered antifungal or antibacterial activity when at least two plates it was possible to observe the presence of halos 8 mm or more.
Qualitative analysis of antioxidant activity
The extracts were analyzed by thin-layer chromatography (CCD) using default positive comparison routine. The plates were eluted with increasing polarity solvents and, after drying, were sprayed with 0.4 mol/L solution of DPPH radical in MeOH. The plates were observed until the appearance of yellow under purple coloring Fund, indicative of possible antioxidant activity.
DPPH method (1.1-diphenyl-2-picrilhidrazil)
The antioxidant potential of the ethanolic extract of propolis was determined by fotocolorimétrico in vitro method held through the kidnapping of free radicals, which was using the DPPH (1.1-diphenyl-2-picril-hidrazila). This analysis is based on ability that the antioxidant compounds have to donate a Proton to the DPPH forming stable resonance structures, stabilizing so called free radical (Alves and Kubota, 2013) . The samples were diluted at concentrations of 500, 125, 50, 10 and 5 μg/mL. For each concentration, the test was performed in triplicate. In 3 ml of each sample were plus 0.1 mL of ethanolic solution of DPPH free radical, and incubated for 30 minutes at room temperature, away from light. White used the samples in each of the dilutions. Elapsed time reading the absorbâncias was held in 517 nm (spectrophotometer) of samples with DPPH against your specific white. How control was used a rate of 0.1 mL of ethanolic solution of DPPH added 3 ml of ethanol. To evaluate the captadora of free radical activity, the percentage of inhibition was based on equation:% inhibition = [(control absorbance-absorbance of sample)/ control absorbance] x 100.
Calculation of EC 50
The values of total antioxidant activity (AAO%) and concentrations (250, 150, 50, 10 and 5 μg/mL -1 ) were related used the "Excel for Windows" program, obtaining, to extract the equation of the line. The resolution of this equation (replacing the Y-value per 50) resulted in the EC 50 value, that is the concentration required to produce half (50%) of maximum effect estimated at 100% for Red propolis extract.
FTC method (Ferric Thiocyanate)
The method FTC was done following the methodology described in the literature with minor modifications. The total antioxidant activity can be measured using the method FTC (Ferric Thiocyanate) where it was held at the 25 μg/mL concentrations, 50 μg/mL, 75 μg/mL and 100 μg/mL. The FTC method was performed with the preparation of the substance in ethanol diluted in 6 ml of distilled water to 1% ethanol. The taking of samples for storage, was held with extract, linoleic acid to 2.51% EtOH to 99%, 0.05 M phosphate buffer and distilled H2O. Each sample was prepared in triplicate. The daily analysis solutions was held every 12:00 am, with a rate of 0.1 mL of the solution to storage and added to 5 mL EtOH to 75%, 0.1 mL (100 µL) of ammonium tiocionato to 30% and 0.1 mL (100 µL) of ferrous chloride 0.02 M (Rodrigues et al., 2013) .
To obtain the control solution hidroxibutilanisol (BHA) 0.01%, was taken from a rate of 0, 1 mL of control solution of BHA and added to 5 mL EtOH to 75%, 0.1 mL (100 µL) of ammonium thiocyanate to 30% and 0.1 mL (100 µL) of ferrous chloride 0.02 M. After 3 minutes at room temperature, the absorbance reading at 500 nm. And the results were used to determine the percentage of inhibition on lipid oxidation by monitoring the amount of hydrogen peroxide at the beginning of the lipid peroxidation which led the formation of ferric thiocyanate, red substance.
Determination of phenolic compounds
The ethanolic extract obtained was used for the determination of the levels of total phenolics, by Spectrophotometric method using Folin-Ciocalteau reagent, according methodology described and the calibration curve constructed with Gallic acid standards (10 to 350 μg/mL) and expressed as mg of EAG (Gallic acid equivalents) per g of extract (Amorim et al., 2013) .
Artemia salina toxicity
The test was conducted in accordance with the procedure described in the literature. Each extract (20 mg) was dissolved in 2 mL of appropriate solvent and this solution, 5 samples, 50 and 500 µL were transferred, in triplicate, to the 5 mL vials. After total removal of the solvent, a saline solution (0.38 g/L, 5 mL) was added in each of the bottles, resulting in final concentrations of 10, 100 and 1000 μg/mL, respectively. Larvae of A. salina nauplii type (10 per bottle) were added and after contact, 12:00 am the survivors were counted (Amorim et al., 2013) .
Antitumor activity
Red propolis of Alagoas was evaluated as cytotoxic capacity front of 3 lineages of human tumor cells kept in culture, SF-295 (glioblastoma-human), OVCAR-8 (breast) and HCT-116 (colon) were provided by the National Cancer Institute (USA), having been grown in RPMI 1640, supplemented with 10% bovine fetal serum and 1% of antibiotics, kept in an oven at 37 ºc and containing 5% CO 2 atmosphere. The samples were diluted in sterile pure DMSO. The extracts were tested at a concentration of 50 µg/mL. For determining the CI 50 , samples were tested in increasing concentrations in serial dilution. Analysis of cytotoxicity was made by MTT method, which has proved to be a fast, sensitive and to analyze the feasibility and the metabolic State of the cell, based on the conversion of salt-3 (4.5-dimethyl-2-thiazole ring)-2.5-diphenyl-tetrazolium bromide (MTT) to formazan, blue from mitochondrial enzymes (e.g. succinyl dehydrogenase) present only in metabolically active cells.
The cells were plated at a concentration of 0.1 x 10 6 cell/mL for SF-295 strains and 0.7 x OVCAR-8 and 10 5 cell/mL for the HCT-8. The plates were incubated for 72 hours in an oven at 5% CO 2 at 37 °C. At the end of this, they were centrifuged and supernatant, removed. Then we added 150 µL MTT solution (tetrazolium salt), and the plates were incubated for 3:00. The absorbance was read after dissolution of the precipitate with 150 µL of pure DMSO on board the 595nm spectrophotometer. For interpretation of results of antitumor activity, an intensity scale was used to evaluate the cytotoxic potential of the samples tested. Samples of no activity (SA), with little activity (PA, inhibition of cell growth ranging from 1 to 50%), with moderate activity (MO, inhibition of cell growth ranging from 50 to 75%) and with a lot of activity (MA, growth inhibition ranging from 75 to 100%). The experiments were analyzed according to the mean ± standard deviation of the mean (DPM) of the percentage of cell growth inhibition using the program GraphPad Prism.
Phytochemical analysis of the extract
To perform the phytochemical screening stage was based on the methodology proposed by Matos (1997) which has been crafted with some adaptations in order to carry out prospecting the following allelochemicals: phenols, pyrogalic tannins, phlobaphene tannins, anthocyanin and anthocyanidin, flavones, flavonols, xanthones, chalcones, aurones, flavononois, leucoantocianidinas, catechins, flavonones, flavonols, xanthones, steroids and triterpenoids saponins.
Of each extract obtained and used in bioassays from 35 mL to the phytochemical prospecting, which have been split into seven portions of 3 mL test tubes numbered and identified according to each type of extract and one 10 mL portion in beakers labeled. Heated the beaker in a Bain-Marie by means of a hot plate with agitation until the total evaporation from the liquid, which was used in tests for steroids, and triterpenoid saponins.
Results
The extract analyzed by thin-layer chromatography (CCD), qualitative method of DPPH, showed antioxidant activity due to the presence of yellow spots on the purple background. In the quantitative method DPPH concentrations evaluated 500 μg/mL of ethanolic extract confirmed the presence of antioxidant activity (Graphic 1).
The concentration of 250 μg/mL was that promoted the highest percentage (92.4%) of antioxidant activity in ethanolic extract of propolis, the concentration of 5 μg/mL promoted the lower potential (22.1%) of antioxidant activity. Red propolis of Alagoas presented EC 50 worth 3.97 μg/mL by the DPPH method. The EC 50 value expresses the concentration that eliminates 50% of free radicals. The smaller this concentration, the greater the activity.
The capacity of the ethanolic extract of propolis Alagoas red kidnap hydrogen peroxide verified that test above 86% at concentrations of 5-100 µg/mL (Graphic 2).
The total content of phenolic compounds was determined by calibration curve of Gallic acid and in the present research was to 0.0005 μg/mL Gallic acid equivalents per gram of sample of ethanolic extract of propolis from Alagoas. In this research, were observed as chemical constituents of ethanolic extract of propolis of Alagoas: Red flavonones, xanthones, triterpenoids pentacíclicos free, flavonols, cinnamic derivatives, fenilpropanoglicosídeos, condensed anthocyanidins and leucoanthocyanidins.
The ethanolic extract of propolis showed no activity in front of gram-negative bacteria, but inhibitory activity in all presented at concentrations of 25-100 mg/mL for S. aureus, being 75 mg/mL concentration of greater sensitivity (Table 1) , C. krusei 50 mg/mL was the concentration which was more halo size (Table 1) , pointing to the importance of research to provide the search for new antibiotics Since many microorganisms exhibit resistance to some medications marketed.
According to the results, the Red propolis of Alagoas in the form of ethanolic extract was considered non-toxic front of A. salina in the concentrations tested (200-1000 μg/mL). The mortality rate of Artemia salina front red propolis of Alagoas: 1000 μg/mL (6.73%), 800 μg/mL (6.66%), 600 μg/mL (6.36%), 400 μg/mL (3.33%) and 200 μg/mL (0.0%).
Cytotoxicity studies were performed by the method MTT in ovarian tumor cell lines (OVCAR-8), glioblastoma (SF-295) and human colon carcinoma (HCT116). Were considered with high activity samples with inhibition percentage greater than 75%. As shown in Table 2 , at Graphic 1. Evaluation of antioxidant activity through the kidnapper of DPPH radical activity of propolis Alagoas red. Table 2 , with their respective percentages of inhibition.
In Table 3 it is observed that during the in vitro cytotoxicity test the Red propolis extract were active as positive control, doxorubicin.
Discussion
The DPPH is a stable free radical which has been widely used to evaluate the antioxidant activity of extracts and pure substances. The effect of antioxidants on the DPPH is due to hydrogen donor capacity of these substances which are usually phenolic compounds (Souza, 2006) .
These results were higher than those described by Bonamigo et al. (2017) , that when assessing the ethanolic extract of propolis (collected from the state of Mato Grosso do Sul) obtained from the stingless bees Scaptotrigona depilis (EEP-S) and Melipona quadrifasciata anthidioides (EEP-M), which are found in Brazil, demonstrated antioxidant activity percentage of 60% inhibition at a concentration of 60, 91 μg/mL for EEP-M and EEP-S demonstrated antioxidant activity percentage of 60% inhibition at a concentration of 300 μg/mL. Silva et al. (2017) demonstrated ethanolic extract of red propolis R01Et.B2 (lot number L02, red color, Sergipe apiary, Brazil, resinous appearance) showed strong antioxidant activity of more than 95% at a concentration of 750 μg.mL -1 and R02.B2 (lot number L01, red color, Alagoas apiary, Brazil, resinous appearance) showed strong antioxidant activity of more than 80% at a concentration of 750 μg.mL -1 . All supercritical extracts of propolis also exhibited strong antioxidant activity (over 60%) at that concentration, except for B03SC.B2, which had weak antioxidant activity.
Comparing the results of the present study to those obtained by Mendonça et al. (2015) and Silva et al. (2017) , it is evident that in relation to the antioxidant activity, propolis samples collected in the same geographic region demonstrated similar properties, although they were collected at different periods. In addition, we conclude that red propolis samples had the highest overall antioxidant potential, and that the conventional method of extraction by ethanol produced extracts with stronger antioxidant activity.
The FTC is required for verification of pró-oxidantes substances that the DPPH method may not detect (Cabral et al., 2009) . The quantity of peroxides in the early stages of lipid peroxidation was measured by the FTC method. Second Aqil et al. (2006) this peroxide produced in the lipid peroxidation, will react with peroxide to ferric chloride ferrous forming ions. The ferric ions then unite with ammonium thiocyanate and produces ferric thiocyanate, red substance and indicative of greater absorbance.
The total content of phenolic compounds was determined by calibration curve of Gallic acid and in the present research was to 0.0005 μg/mL Gallic acid equivalents per gram of sample of ethanolic extract of propolis of Alagoas.
As the ability of the extract of propolis kidnap hydrogen peroxide assessed by Ferric Thiocyanate method, similar to our findings were described by Rodrigues et al. (2013) , which obtained average values for percentages of catches between 82.8% and 103.16%, in this case, both the stem as the sheet showed good results of antioxidant activity for ethanolic extract of leaves and the stalk of S. obtusifolia. According to Sousa et al. (2007) antioxidant activity related to phenolic compounds from their reducing properties and chemical structure of the same. The role played by them is important in the neutralization or the kidnapping of free radicals, beyond Chelation for transition metals, acting both in the initiation step as in the propagation of the oxidative process. The antioxidant action of propolis is attributed to its component flavonoids, among which we might mention quercetin, daidzein, apigenin and genistein (Kamiya et al., 2012) . Quercetin and daidzein have been detected by Franchi Jr. et al. (2012) in Brazilian red propolis from Alagoas State. Others studies also detected antioxidant activity of the flavonoids isoliquiritigenin (Ondrias et al., 1997) and pinobanksin (Blanco-Ayala et al., 2013) in red propolis.
The phenolic compounds of plants fall into various categories, such as: simple phenolics, phenolic acids, coumarins, flavonoids, hydrolysable and condensed tannins, stilbenes, Lignans and lignins (Mensor et al., 2001) . Propolis collected in Portugal, Silva et al. (2012) reported MIC values (in μg/mL) ranging from 590 to 1720 for S. aureus, 1560 to 2810 for P. aeruginosa and 3190 to 4860 for E. coli. Campos et al. (2014) found antimicrobial activity in an 80% ethanol extract of Brazilian stingless bees with MICs of 3100 μg/mL for S. aureus and C. albicans.
These results were higher than those described by Nina et al. (2015) , that propolis from Romeral 4, Vilches, San Clemente 3 and 4 and San Javier 4 and 5 are active against the S. aureus microorganism with MICs in the range 62.5 to 125 μg/mL. When considering the methicillin-resistant S. aureus, San Clemente 4 and San Javier 5 samples can be regarded as promising antibacterial agents with MICs of 62.5 μg/mL.
A similar result was obtained by Silva et al. (2017) observed that red propolis showed the highest antimicrobial activity among the samples obtained by both ethanolic and supercritical extraction methods. R02Et.B2 sample (ethanolic red extract from Alagoas) exhibited the highest antimicrobial activity against Enterococcus sp., Staphylococcus aureus, and Klebsiella sp. with MIC values of 31.3, 62.5, and 31.3 μg.mL -1 .Observed differences in antimicrobial activity levels may have seasonal nature. According to the study by Bankova et al. (1998) , the chemical composition of propolis can be influenced by different temperature zones in the regions of propolis collection by bees. Castro et al. (2007) documented the influence of seasonality on antibacterial activity and phenolic composition of propolis in southeastern and northeastern Brazil. Machado et al. (2016) investigated the antimicrobial activity of the extracts EtOH and SCO2 (propolis samples were donated by the company Apis Nativa Produtos Naturais (Prodapys-Santa Catarina-Brazil), it was noted that all extracts showed activity against gram-positive bacteria Staphylococcus aureus (ATCC 33951 and 25923) and gram-negative Escherichia coli (ATCC 25922), but this effect was dependent on the origin of the matrix and method of extraction. The control sample did not affect the growth of tested bacteria (data not shown). As expected, the extracts from different samples of propolis showed a higher activity against the gram-positive strains than against the gram-negative strains.
Propolis extract showed high percentage of inhibition against tumor lines SF-295, OVCAR-8 and HCT-116. Different results were observed by Silva et al. (2017) , respectively. Cytotoxic activity of oil extracts of propolis against SF-295 tumors has been described previously by Buriol et al. (2009) and Carvalho et al. (2011) . Climate variations might induce changes in the concentration of bioactive compounds of plants, with consequent alterations in the biological activity of the various types of propolis (Isla et al., 2012; Jorge et al., 2008) . Although, therapeutic standardisation of propolis is challenging, and the relationship between definite types of propolis and specific biological activities is difficult to establish (Bankova, 2005) , the presence of a significant amount of one specific compound might lead to the expectance that the extract has the potential to show bioactivities linked to this potential (Sforcin and Bankova, 2011; Toreti et al., 2013; Mendonça et al., 2015) . Mendonça et al. (2015) demonstrated that, Red propolis collected from Marechal Deodoro city, State of Alagoas, Brazil in concentrations up to 12.5 μg/mL, the percentage of viable cells was slightly higher than the negative control. This result might be due to the cytoprotective effects associated with the antioxidant properties of propolis (Kuntz et al., 1999) . The cytotoxic activity exhibited a gradual concentration-dependent increase starting at a concentration of 25 μg/mL. The number of surviving cells in the group exposed to EEP at a concentration of 50 μg/mL was similar to those treated with doxorubicin, a drug routinely used for anticancer treatment. These findings are in agreement with the results of the study conducted by Li et al. (2008) using propolis from the same area as in the present study on six different tumour cell lines. In that study, the activity of propolis was similar to that of the investigated anticancer drugs (5-fluorouracil and doxorubicin). An increasing number of epidemiological studies have suggested that flavonoid intake might be associated with a reduced risk of cancer (Wang et al., 2008) . This observation has been confirmed in in vitro (Kamei et al., 1996) , in vivo (Mulholland et al., 2001) and in clinical studies conducted on humans (Szliszka et al., 2013) .
Conclusion
The results showed that red propolis Alagoas can be considered as a potential source of substances with antioxidant, antimicrobial and antitumor activity, in addition to non-toxic in the concentrations tested show about A. salina. The findings suggest research continuity with the fractions of the crude extract, in order to identify and isolate the active compounds responsible for such activities it is necessary to carry out studies on the bioactive potential of this natural product.
